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Limitations of Improved Nitrogen
Management to Reduce Nitrate
Leaching and Increase Use Efficiency
James L. Baker
Department of Agricultural and Biosystems Engineering, Iowa State
University, Ames
The primary mode of nitrogen (N) loss from tile-
drained row-cropped land is generally nitrate-ni-
trogen (NO3-N) leaching. Although cropping, till-
age, and N management practices can be altered
to reduce the amount of leaching, there are limits
as to how much can be done. Data are given to
illustrate the potential reductions for individual
practices such as rate, method, and timing of N
applications. However, most effects are multipli-
cative and not additive; thus it is probably not re-
alistic to hope to get overall reductions greater
than 25 to 30% with in-field practices alone. If this
level of reduction is insufficient to meet water
quality goals, additional off-site landscape modi-
fications may be necessary.
KEY WORDS: BMPs, nutrient management, runoff, mixing
zone, wetlands, tillage, cropping
DOMAINS: agronomy, environmental management and
policy
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TABLE 2
Corn Yields and NO3-N Concentrations in
Tile Drainage as Affected by Rate and Method of N Application (1995–1999)
NO3-N
N Rate Corn Yield Concentration
Rotation Methoda (kg/ha/year) (bu/ac) (mg/l)
Continuous corn LCD 135 94.1 10.3
180 110.6 12.3
PIFA 135 89.1b 8.4
180 86.9b 13.2
Knife 135 98.6 8.9
180 107.7 17.0
Corn-soybeans LCD 45 104.4 8.9
90 111.9 8.3
135 122.1 10.7
PIFA 45 92.7 6.5
90 103.5 7.1
135 122.8 7.3
Knife 45 105.2 5.9
90 117.4 8.1
135 125.0 11.9
a LCD stands for localized compaction and doming applicator, PIFA stands for the point injec-
tion fertilizer applicator used with ridge tillage, and knife stands for the conventional knife
applicator.
b Corn yields were lower because of weed control problems.
TABLE 1
Corn Yields and NO3-N Concentrations in
Tile Drainage as Affected by N Application Rate (1990–1993)
N Rate Corn Yield NO3-N Concentration
Rotation (kg/ha/year)  (bu/ac)  (mg/l)
Continuous corn 0 55.5 5.0
56 76.2 8.3
112 93.2 9.1
168 114.3 13.2
224 116.2 15.5
Corn-soybeans 0 80.2 8.5
56 104.2 9.9
112 132.5 10.7
168 136.1 11.7
13
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TABLE 3
Corn Yields and NO3-N Concentrations in Tile Drainage as
Affected by Tillage and Rate/Timing of N Application (1984–1986)
NO3-N
N Rate Corn Yield Concentration
Tillage Timing  (kg/ha) (bu/ac) (mg/l)
1984
Conventional Preplant 175 130 10.7
No-till Preplant 175 129 11.1
No-till Splita 125 132 11.8
1985
Conventional Preplant 175 113 —b
No-till Preplant 175 118 11.7
No-till Split 125 119 —b
1986
Conventional Preplant 175 179 23.2
No-till Preplant 175 170 14.7
No-till Split 125 165 11.4
a Split was 25, 50, and 50 kg/ha at planting, 20 days later, and another 20 days later.
b There was no tile flow for these treatments.
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TABLE 4
NO3-N Concentrations in Tile Drainage as Affected by Crop Rotation and
Tillage (1990–1992)
Moldboard Plow Chisel Plow Ridge-Till No-Till
Rotation (mg NO3-N/l)
Continuous corn 36.9 31.0 21.7 21.9
Rotation corn 23.6 20.1 15.5 14.4
Rotation soybeans 16.4 16.2 13.4 12.1
a From Reference [19].
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